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Thy-1.1 in glomeruli of rat kidneys. The antigenic composition of the
rat kidney was studied by indirect immunofluorescence and immuno-
electron microscopy using monoclonal antibodies against Thy-I .1 (0X7
and ER Ly I), Thy-1.2 (30-H12), and W3/13 as well as rabbit antisera
against rat brain or thymic blasts. The anti-Thy-i. 1 reagents caused
pronounced staining of the glomerular mesangium as well as a weak
stain around some of the medullary collecting ducts and/or vessels. The
rabbit antisera contained additional antibodies that bound to renai
basement membranes and smooth muscle cells. This was confirmed by
blocking and absorption experiments. The presence of Thy-i.1 in
glomeruli was further demonstrated by in vivo perfusion studies with
0X7 and rabbit anti-thymic blast serum. Immunoelectron microscopy
of isolated glomeruli showed binding of 0X7 antibodies to mesangial
cells and the mesangial matrix. It is concluded that in rat kidneys the
Thy-l.i antigen is expressed on glomerular mesangial cells.
Thy-1.1 dans les glomérules de reins de rats. La composition antigéni-
que du rein de rat a été étudiée par immunofluorescence indirecte et par
microscopie immuno-électronique en utilisant des anticorps monoclon-
aux contre Thy-l.I (0X7 et ER Ly 1), Thy-l.2 (30-H12) et W3/l3, ainsi
que des anti-serums de lapin contre des blastes de cerveau ou de
thymus de rat. Les réactifs anti-Thy-l.l entrainaient une coloration
prononcee du mésangium glomerulaire, ainsi qu'une faible coloration
autour de quelques uns des canaux collecteurs ct/oil des vaisseaux
médullaires. Les anti-serums de lapin contenaient des anticorps supple-
mentaires qui se liaient aux membranes basales rénales, et aux cellules
musculaires lisses. Cecia été confirmés par des experiences de blocage
et d'absorption. La presence de Thy-l.l dans les glomerules a été
dCmontrCe en plus par des etudes de perfusion in vivo avec 0X7 et du
serum de lapin anti-blaste thymique. La microscopic immunoélectro-
nique de glomérules isolés a révélé une liaison des anticorps 0X7 aux
cellules mesangiales et ala matrice mésangiale. On conclut que dans les
reins de rats l'antigène Thy-i. i est exprimé sur les cellules mesangiales
glomerulaires.
The theta or Thy-i antigen was one of the first lymphocyte
differentiation antigens to be discovered in the mouse [ii.
Although, to our knowledge, its function remains unknown, it
has been studied extensively in several species. Within the
hematopoietic system distinct differences in the distribution of
the antigen have been observed among different species. In the
mouse, Thy-I was thought to be present on thymocytes and
thymus-derived peripheral lymphocytes [1—3]; recently, it was
reported that the antigen is also present on a significant number
of the bone marrow cells, including multipotential stem cells,
prothymocytes, some B-cell precursors, and eosinophils [4]. In
the rat, Thy-I is found on thymocytes [5—7] and 20 to 50% of the
nucleated bone marrow cells [5, 7—9], including the pluripoten-
tial stem cell and some of its lymphoid (both T and B) and
nonlymphoid descendants. Contrary to mouse T cells, most
peripheral T lymphocytes from rats are Thy-l-negative [5, 6]. In
the dog, Thy-i is expressed on thymocytes, all peripheral I
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cells, and some of the nucleated bone marrow cells [10, ii]. In
humans, Thy-i cannot be demonstrated in single-cell suspen-
sions of blood, lymph node, and bone marrow and is virtually
absent from single-cell suspensions of thymus [12]. In all
species, however, the antigen has been found in the brain [1, 5,
10, 12].
In addition to neural tissue and blood cells, Thy-i is also
associated with several other tissues and organs in mice [13—
15], rats [15—18], dogs [10, 11], and humans [10, 12]. Quantita-
tive absorption with kidney homogenates suggests that mouse
[1] and rat kidneys [6] contain virtually no Thy-i, whereas
relatively large amounts are found in canine and human kidneys
[10—12]. Using sections of normal rat kidneys and conventional
immunofluorescence and peroxidase staining techniques, the
Thy-i antigen has been localized in the glomerular mesangium
[17, 18], the medullary collecting tubular basement membranes
[17], and the pericytic sheath of the vessels [18]. In the present
study we confirm and further specily the mesangial localization
of this antigen by immunofluorescence and immunoelectron
microscopy.
Methods
Animals. Inbred Ad, Brown Norway (BN), Buffalo (BUF),
Fisher (F344), Lewis (LEW), MAXX, and Wistar Furth (WF)
rats were purchased from M.A. Bioproducts, Walkersville,
Maryland. RP animals were bred and maintained in our animal
colony at the Animal Resources Center, Harvard Medical
School, Boston, Massachusetts. Homozygous athymic nude
rats (mu, Rowett nude) on a WAG background were obtained
from the Medical Biological Laboratory TNO, Rijswijk, The
Netherlands. The LEW rats that were thymectomized, lethally
irradiated (800 rad), and subsequently reconstituted with i07
bone marrow cells from LEW donors that were T cell-depleted
by 5 days of continuous thoracic duct drainage were a generous
gift from Dr. N. Tilney, Surgical Research Laboratory, Harvard
Medical School. The absence of thymus tissue was checked
before harvesting the kidneys. Details for preparation of these
animals have been fully described elsewhere [19].
Cell suspensions. Single-cell suspensions were prepared from
thymus, spleen, and cervical lymph nodes by expressing the
organs through a stainless steel mesh in tissue culture medium
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(RPM! 1640; M.A. Bioproducts) supplemented with 5% heat-
inactivated fetal calf serum,
Organs. Whole thymus and parts of brains were cut into 2 x 1
x 1 mm pieces and snap-frozen in isopentane which was
precooled on dry-ice. Kidneys were harvested after exsangui-
nation of the animals and perfusion with heparinized phosphate-
buffered saline (PBS). After the aorta was clamped and an
incision was made in the inferior vena cava, 100 to 150 ml PBS
at room temperature were perfused through both kidneys.
Uniform blanching of the kidneys was considered an indication
of effective perfusion. Biopsy specimens of the kidneys were
snap-frozen.
Antisera. Rabbit anti-rat thymus blast serum (Rab a-Thy) was
produced as follows: Thymus cell suspensions were prepared
from 2-month-old male WF rats and 1 x 106 cells/mi were
cultured in RPMI 1640 medium with 10% fetal calf serum and 20
jg/ml concanavalin A at 37°C in a 5% CO2 moisturized atmo-
sphere for 48 hr. Blasts were washed three times in PBS, pH
7.2. A male albino rabbit underwent primary immunization with
4 x i07 blasts in complete Freund's adjuvant via injections in
the subcutaneous region of the neck and both hind footpads.
This was followed by two biweekly intraperitoneal injections of
I x l0 blasts without adjuvant. The animals were bled 10 days
after the last injection. The antiserum was heat-inactivated at
56°C for 30 mm, absorbed exhaustively with lyophilized pooled
rat liver powder, ultracentrifuged, and frozen at —70°C.
Rabbit anti-rat brain serum (Rab a-Br) was produced and
absorbed in a manner identical to that for Rab a-Thy except that
the immunogen was I ml of homogenized rat cerebral cortex
from which large vessels had been dissected.
OX7 and W3/13, both monoclonal mouse anti-rat antibodies,
were purchased from Accurate Chemical and Scientific Corpo-
ration, Hicksville, New York. 0X7 was raised against rat Thy-i
and reacts with rat and mouse Thy- 1.1 but not with mouse Thy-
1.2; W3/l3 was raised against rat thymocyte membranes and
binds to rat brain, thymocytes, peripheral T cells, polymorpho-
nuclear cells, and plasma cells [20, 211. The monoclonal rat anti-
mouse antibody 30-H12, which is directed against Thy-1.2 [22],
was a gift from Dr. E. Yunis, Sidney Farber Cancer Institute,
Boston, Massachusetts. ER Ly 1 mouse anti-rat monoclonal
antibody was a gift from Dr. J. Rozing, Erasmus University,
Rotterdam, The Netherlands. In immunoprecipitation experi-
ments, this antibody reacts with a 25,000-dalton molecule that
carries the 0X7 determinant. Furthermore, the tissue distribu-
tion of the antigen recognized by this antibody is identical to the
distribution of the OX7 determinant (unpublished data).
A rabbit anti-mouse immunoglobulin preparation was labeled
with horse radish peroxidase for use in immunoelectron micros-
copy. Rabbits were immunized with a purified mouse immuno-
globulin fraction and the IgG fraction of the rabbit serum was
purified by salt precipitation and DEAE cellulose column
chromatography. The IgG fraction or a Fab digest of this
fraction was then conjugated to purified horse radish peroxi-
dase (HRP) [23], according to the procedure of Nakane and
Kawaoi [24]. Free peroxidase was separated from the conjugate
by gel chromatography. The antiserum was a gift from Dr.
Abbul Abbas, Harvard Medical School, and has been described
elsewhere [25].
Fluorescein-labeled rabbit anti-mouse IgG (heavy and light
chain, F Rab a-Mo!gG), goat anti-rabbit IgG (heavy and light
chain, F Go a-RabIgG), and rabbit anti-rat !gG (heavy and light
chain, F Rab a-RtIgG) as well as rhodamine-labeled rabbit anti-
rat IgG (heavy and light chain, Rh Rab a-Rt!gG) were pur-
chased from Cappel Laboratories, Inc., Cochranville,
Pennsylvania.
Indirect immunofluorescence. Cell suspension: 4 to 8 x 106
thymus cells were incubated with 20 1.d of antiserum at 4°C.
After 30 mm, the cells were washed three times in Hanks
balanced salt solution containing 0.1% azide and incubated in
fluorochrome-conjugated developing antiserum for 30 mm at
4°C. Indirect fluorescence of lymph node cells was achieved by
incubation with Rh Rab a-RtIgG for 20 tnin at 37°C to cap
surface immunoglobulins; after being incubated with antiserum
(30 mm, 4°C), the cells were stained with fluorescein-labeled
antisera (30 mm, 4°C).
Organ sections: Indirect imrnunofluorescence of kidney, thy-
mus, and brain was obtained as described previously [26].
Briefly, 2 to 4 .t thick frozen sections were incubated, unfixed
or after a few seconds of fixation in ice-cold acetone, with test
serum for 30 mm at room temperature and then stained with
fluorochrome-conjugated antiserum. Each incubation was fol-
lowed by three washes in PBS for 10 mm each. Sections of
kidneys perfused with monoclonal antibodies or antisera in situ
were stained directly with fluorescein-labeled antisera.
Immunoelectron microscopy. Isolated glomeruli, obtained by
sifting through a stainless steel mesh, were disrupted slightly by
two or three 1-sec bursts of an ultrasonic cell disruptor [27] and
incubated in either 0X7 or W3/13 for 1 hr on ice followed by
three washes in PBS. The second incubation with HRP-labeled
rabbit anti-mouse immunoglobulin lasted 60 mm and was again
followed by repeated washes in PBS. All incubation solutions
contained 1% (v/v) normal rabbit serum. Isolated glomeruli
were then fixed in a glutaraldehyde-paraformaldehyde mixture
for 30 mm, washed twice in buffer and incubated for 15 mm in
Graham and Karnovsky's diaminobenzidine-H202 mixture for
peroxidase histochemical studies [28]. After two washes in
buffer, glomeruli were postfixed in 1% aqueous osmium tetrox-
ide for 15 mm, dehydrated in graded ethanol solutions, and
embedded in epoxy resin. Ultrathin sections were cut on a LKB
Ultrotome and examined unstained under an electron micro-
scope (Philips 201).
Absorption. Both Rab a-Br and Rab a-Thy were absorbed
with single-cell suspensions of WF, BUF, or LEW thymus; the
absorptions were performed overnight at 4°C at a ratio of 2 Xl0 cells to 1 ml of antiserum. 0X7 was absorbed twice in a
dilution of 1/8.
Perfusion of kidneys with antibodies and antisera. Rats were
anesthetized and the kidneys were exposed in situ. The aorta
was cannulated below the renal arteries and then ligated below
the cannula and above the renal arteries, The inferior vena cava
was subsequently incised for perfusion which consisted of
heparinized PBS at room temperature administered under a
pressure of 25 to 30 cm of water. Uniform blanching of the
kidneys was taken to indicate effective perfusion. Monoclonal
antibodies or rabbit antisera were subsequently infused for 2 to
4 mm (3.5 ml), followed by 20 ml of heparinized PBS. The
kidneys were then removed and cortical biopsy specimens were
quick-frozen in isopentane precooled on dry-ice.
Results
Serologic specificityof the antisera. Indirect immunofluores-
cence studies with 0X7 and liver powder-absorbed Rab a-Br
Table I. Immunofluorescence patterns of monoclonal antibodies, Rab
a-Thy and Rab a-Br, with cortical biopsy specimens of normal rat
kidneysa
Sections incubated with Glomeruli" Extraglomerular structures
PBS"" — —
Normal mouse serumc
0X7 (anti-Thy-l.l)" 22'°
0X7, absorbed"" — —
ER Ly I (anti-Thy-I)' 28
Rab a-Thy" 26 Weak granular
Rab a-Thy, absorbed
Rab a-Br" 2 TBM (2) and SM (22)
Rab a-Br, absorbed"" — TBM (2) and SM (21)
W3/W13' — —
30-Hl21 — —
Abbreviations: TBM, tubular basement membranes; SM, vascular
smooth muscle cells.
The numbers indicate the titer (log 2 dilution in PBS that still gave
positive staining of the glomeruli); —, no staining.
b Strong, granular mesangial staining was considered positive (Fig.
I).
'The section was stained with fluorescein-labeled rabbit anti-mouse
IgG.
The section was stained with fluorescein-labeled goat anti-rabbit
IgG.
The antiserum or antibody was absorbed with rat thymocytes.
The section was stained with fluorescein-labeled rabbit anti-rat IgG.
and Rab a-Thy showed that all three reagents contained anti-
bodies against thymus cell suspensions, whereas lymph node
and spleen lymphocytes yielded virtually negative reactions.
Using thymus sections, it was shown that the binding of all
three reagents to cortical thymocytes is much stronger than that
to medullary thymocytes. This applied for all rat strains tested.
OX? produced staining of cortical thymocytes and medullary
thymocytes (titer: 2 and 26, respectively). Rab a-Br (titer 2)
and Rab a-Thy (titer 26) reacted with cortical thymocytes, while
medullary thymocytes were only weakly stained. Staining was
abolished by the absorption of the reagents with rat thymo-
cytes, irrespective of the genetic origin of the cell donor.
With brain sections from an adult ACI-strain rat, 0X7 (titer:
2) gave a granular staining pattern on a diffuse, weakly positive
background; in higher dilutions background staining was negli-
gible. Similar staining patterns were observed with Rab a-Thy
and Rab a-Br. The specific structures of the central nervous
system that bound the antibodies were not further determined.
Again absorption of OX?, Rab a-Thy, or Rab a-Br with thymo-
cytes completely abolished the granular staining pattern. The
reactivity pattern of OX7, Rab a-Br, and Rab a-Thy is consist-
ent with anti-Thy-i activity [5, 6, 20, 211.
Indirect immunofluorescence studies of W3/13 with thymus
cell suspensions or lymph node or spleen suspensions showed
that this antibody binds to virtually all peripheral T cells, which
has been described by other investigators [20, 21]. In thymus
sections, W3113 staining of cortical thymocytes was more
intense than that of medullary cells, although the overall stain
was weaker than that observed with anti-Thy-i reagents. The
monoclonal antibody 30-Hi2 (anti-Thy-l.2) did not produce
staining of rat cells.
Immunofluorescence with kidney sections (Table I). OX?,
ER Ly 1, Rab a-Thy, and Rab a-Br were tested with cortical
kidney sections from AC!, BN, BUF, F344, LEW, MAXX,
Fig. 1. A cortical sect ion of an acetone-fixed BN kidney incubated with
OX? and stained with fluorescein-labeled rabbit anti-mouse IgG.
Specific staining of the glomerular mesangium was done. (X525)
WF, and RP rats. All reagents gave granular staining of the
glomeruli, presumably of the mesangium, in all cases. OX? and
ER Ly I stained the glomerular mesangial area (titer 210) (Fig.
I), whereas the extraglomerular mesangial area (lacis region)
was not stained. Occasionally, some weak focal staining at the
outer side of a vessel was observed. Rab a-Thy (titer 26)
produced the same glomerular staining and a very weak, diffuse
granular stain around peritubular capillaries. Rab a-Br caused
granular glomerular staining (titer 2), linear staining of unde-
fined segments of the tubular basement membrane (TBM) (titer
2), and staining of the tunica media of afferent arterioles,
presumably smooth muscle cells (SM) (titer 22). W3/13, 30-H 12,
and normal rabbit sera produced no staining.
The specificity of the stains was studied in the following
experiments. Absorption of OX? or Rab a-Thy with thymus cell
suspensions abolished glomerular staining in all eight strains
tested. Absorption of Rab a-Br with thymocytes also eliminated
the glomerular staining whereas the anti-TBM and anti-SM
antibody reactivities persisted (titers 2 and 2, respectively). In
a series of blocking experiments, it was found that OX? blocked
the binding of the two conventional antisera to the glomerular
structures while the staining of extraglomerular structures was
not influenced (Table 2). Pre-incubation of the sections with
W3/13 had no effect on the staining patterns caused by Rab a-
Thy and Rab a-Br. Pre-incubation with either Rab a-Thy or Rab
a-Br gave partial blocking of OX? binding: When pre-incubation
with either antiserum was followed by incubation with OX7 and
staining with F Rab a-Mo IgG, granular mesangial staining was
still seen, but it was considerably less extensive and less intense
than that obtained without pre-incubation.
Sections from the renal medulla stained with either OX? or
Rab a-Thy showed a weak granular stain around some tubular
structures. It could not be established whether the latter were
associated with collecting duct basement membranes, vascular
membranes, or other interstitial structures. Rab a-Br produced
pronounced staining of the collecting duct basement mem-
branes. W31l3, 30-H12 and normal rabbit sera produced no
staining at all.
In vivo perfusion. Since tissue sections may reveal sites
normally inaccessible to circulating antibodies, OX? (diluted
1/15 in PBS), W3/l3 (diluted 1/8 in PBS), Rab a-Thy (undiluted),
Thy-I .1 in glomeruli of rat kidneys 773
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Table 2. Blocking experiments using 0X7, Rab a-Thy, or Rab a-Br and cortical kidney biopsy specimens from BUF or LEW strain ratsa
and normal rabbit serum (undiluted) were infused into LEW
rats. The binding of immunoglobulins in the kidney was ana-
lyzed by direct immunofluorescence. After infusion of 0X7, the
glomeruli showed granular fluorescence of the mesangium. An
identical pattern was observed after infusion of Rab a-Thy; in
both cases, a faint granular fluorescence was sometimes found
in the interstitium. Sometimes coarse granular deposits along
glomerular capillary walls were observed. After infusion of
W3/13 or normal rabbit serum, no immunoglobulin binding was
observed.
Ultrastructural localization. Electron microscopic studies of
isolated glomeruli that were slightly disrupted showed that the
peroxidase reaction product, indicative of mouse immunoglob-
ulin binding, was only observed in glomeruli incubated with
0X7; glomeruli exposed to W3/13 were consistently negative.
Reaction product was seen on the surface of the majority of the
mesangial cells as well as on the mesangial matrix in immediate
contact with such cells (Fig. 2).
Epithelial and endothelial cells were negative, although the
basal surface layer of Thy-l negative endothelial cells in contact
with Thy-l positive mesangial cells showed slight staining,
presumably due to the leeching effect of the reaction product,
which has been described by other investigators [25]. Cytoplas-
mic extensions of positive mesangial cells often protruded into
the lumen of the glomerular capillaries, where they displaced
the endothelial cells.
Glomerular Thy 1.1 localization of thymectomized and ge-
netically athymic rats. The glomerular localization of Thy 1.1 in
thymectomized rats was studied using 0X7 and ER Ly I and
kidneys from three to four month-old LEW rats that had
undergone thymectomy and irradiation followed by reconstitu-
tion with T cell-depleted syngeneic bone marrow. The fluores-
cent glomerular staining in these kidneys as well as in the
kidneys from genetically athymic rats was not different from
that observed in kidneys from normal animals.
Discussion
In contrast to the mouse which is known to carry the Thy-i
antigen in two allelic forms [i], only one allele (Thy-i.l) has
been found in the rat [29]. Detection of rat Thy-I therefore
depends on well-characterized xeno-antisera. Rabbit anti-rat
brain serum absorbed with liver recognizes three antigenic
determinants, possibly present on the same molecule: the Thy-
1.1 determinant, a rat-specific determinant, and a determinant
crossreactive between rat and mouse tissues [6]. Recently,
Morris and Ritter [17] studied several tissues, including kidney
tissue, using a direct immunofluorescence technique and F(ab)2
antibody fragments of a rabbit anti-rat brain serum rendered
specific for the rat-specific determinant by absorption with Thy-
1.1 mouse thymocytes. With this reagent, the rat-specific Thy-I
determinant in kidneys was localized in the glomeruli, presum-
ably in the mesangium, and near the basement membrane of the
medullary collecting ducts. Occasionally, in a rat the entire
glomerular pericapillary basement was found to be positive.
Barclay [18] reported that with an immunoperoxidase stain the
pattern produced by monoclonal anti-Thy-i could be interpret-
ed as correlating with the mesangium. We studied the binding of
monoclonal anti-Thy-i.1 (0X7 and ER Ly 1), liver-absorbed
rabbit anti-rat brain (Rab a-Br) and rabbit anti-thymic blast sera
(Rab a-Thy) to normal rat kidneys. The monoclonal antibodies
OX7 and ER Ly 1 as well as Rab a-Br and Rab a-Thy reacted
with cell suspensions and tissue sections in the manner expect-
ed of anti-Thy-i antibodies [5, 6, 16].
Indirect immunofluorescence studies of kidney sections
showed that all reagents produced a granular staining of the
mesangium and possibly some glomerular capillaries (Fig. I). In
addition to the mesangium, the Rab a-Br serum stained other
renal structures, including tubular basement membranes and
presumably vascular smooth muscle cells. The extraglomerular
staining, however, appears to be attributable to antibodies
against antigens not expressed on thymocytes, since absorption
with thymocytes did not eliminate this activity (Table 1). The
Thy-i.i specificity of the mesangial staining was further con-
firmed by blocking experiments (Table 2). Monoclonal anti-
Thy-i.i gave complete blocking of the mesangial staining
caused by Rab a-Br and Rab a-Thy, whereas the staining of
extraglomerular cortical structures was not influenced. In vivo
perfusion experiments with 0X7 and Rab a-Thy confirmed that
First incubation Second incubation Developed with Positive structuresb
0X7 (2, 2) PBS F Rab a-MoIgG Glom"
PBS Rab a-Thy (2L23) F Go a-RabIgG' Glom" and faint granular interstitial
0X7 (2, 2) PBS F Go aRabIgGc
0X7 (2, 2) Rab a-Thy (2'—2) F Go a-RabIgG' Faint granular interstitial
PBS Rab a-Br (2'—2) F Go a-RabIgG' Glom", TBM and SM
0X7 (2, 2) Rab a-Br (2'—2) F Go a-RabIgG TBM and SM
W3/13 (undil) PBS F Rab a-MoIgG
W3113 (undil) Rab a-Thy (2', 2) F Go aRabIgGc Glom" and faint interstitial
W3/13 (undil) Rab a-Br (2', 2) F Go aRabIgGc Glom", TBM and SM
PBS 0X7 (22) F Rab a-MoIgG Glomb
Rab a-Thy (undil,2') PBS F Go a-RabIgG Glom" and faint granular interstitial
Rab a-Thy (2'—2) PBS F Rab a-MoIgG
Rab a-Thy (2'—2) 0X7 (22) F Rab a-MoIgG Weak and less extensive glomb
Rab a-Br (2'—2) PBS F Go a-RabIgG Glomb, TBM and SM
Rab a-Br (2'—2) PBS F Rab a-MoIgG
Rab a-Br (undil,23) 0X7 (22) F Rab a-MoIgG Weak and less extensive glom"
Abbreviations and symbol: TBM, tubular basement membranes; SM, vascular smooth muscle cells; —, absence of staining.
a Numbers indicate the log 2 dilutions in which the reagents were used.
b Bright granular staining of the glomeruli was exhibited (Fig. 1).
Fluorescein-labeled goat anti-rabbit IgG was diluted in normal mouse serum to block cross-reactivity with mouse IgG.
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Fig. 2. Unstained ultrathin section of a slightly disrupted glomerulus following incubation with 0X7 and HRP-rabbit anti-mouse globulin and
peroxidase histochemistry. The surface of the mesangial cell (arrow), including small cytoplasmic extensions that project into the capillary lumen
(arrowheads), and the mesangial matrix show diamino benzidine reaction product. Epithelial (Ep) and endotheial (End) cell surfaces are negative.
Other abbreviations used are: CL, capillary lumen; US, urinary space; N, mesangial cell nucleus. (x 13,730)
both reagents contained antibodies that bind in vivo to glomeru-
lar mesangium. Using immunoelectron microscopy and isolated
glomeruli, it was shown that the cell surface of the mesangial
cell and the mesangial matrix bind the anti-Thy-l.l antibody
(Fig. 2).
Staining of the mesangial matrix may be due to a diffusion
artefact of the peroxidase histochemical studies, with DAB
being oxidized on the cell surface while the product diffuses into
the matrix where it is trapped by osmium fixation. Alternative-
ly, the Thy- 1.1 antigenic determinant might be shed by the
mesangial cell into the matrix where it is recognized by the
antibodies.
Since immunoelectron microscopy showed the antigen only
in the mesangium, the coarse granular deposits sometimes
observed by immunofluorescence in the capillary loops after in
vivo perfusion may represent aggregates formed in vivo or in
the infusion solution.
Assuming the immunofluorescence and peroxidase findings
we have described reflect a specific antibody-antigen reaction,
the question remains whether the antisera and the monoclonal
antibodies reacted with identical macromolecules or fragments
of macromolecules commonly expressed by neural tissue, Thy-
1-positive thymocytes and bone marrow cells and renal mesan-
gial cells, or are the reactions a consequence of shared epitopes
of dissimilar macromolecules. The answer to this question
would require the isolation and characterization of the Thy- 1
antigen from mesangial cells.
The qualitative expression of Thy-i in glomeruli appears to
be independent of the presence of a thymus, since the glomeru-
lar staining in thymectomized or genetically athymic rats was
indistinguishable from that observed in kidneys from normal
rats. In other studies it has been shown that this also applies for
the expression of Thy-l on fetal liver cells, bone marrow cells,
the small intestine and vascular basement membranes in lym-
phoid organs [8, 16, 17].
The blocking experiments described in Table 2 deserve some
comments. As shown, monoclonal anti-Thy 1.1 completely
blocked the antigenic determinants of the mesangium that were
recognized by Rab a-Br and Rab a-Thy. These antisera ap-
peared, however, to be only partially effective in blocking the
determinants that were recognized by the monoclonal anti-Thy-
1.1 antibodies. Since antisera contain a mixture of antibodies
against different determinants [61, it is to be expected that the
antisera would block the binding of the monoclonal antibody.
The incomplete blocking of the antisera may be attributable to
the relatively small amounts of anti-Thy 1.1 antibodies in rabbit
antisera and/or relatively low affinities of the rabbit antibodies.
The glomerular mesangium appears to contain at least two,
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and perhaps more, cell subpopulations [30]. The predominant
mesangial cell type is of renal origin and resembles smooth
muscle, is contractile, bears angiotensin II receptors, and is
nonphagocytic [30—32]. On the other hand, evidence is accumu-
lating that bone marrow-derived phagocytic monocytes may
enter the mesangium [25, 33, 34]. In the uninflamed rat glomeru-
lus, an average of six to nine Ia-positive phagocytic cells per
glomerulus has been reported [251. Under in vitro conditions, 50
to 60% of the phagocytic cells bear Ia antigens [34]. The mode
of exit or the fate of monocytes after migration into the
mesangium is, however, still obscure.
The Thy-i antibody appears to bind to most mesangial cells.
At present, it is not known whether this means that not all
mesangial cells are Thy-l-positive or that penetration of anti-
bodies into the mesangium is incomplete, as described by other
investigators [25, 341. The Thy-i staining of kidney sections or
isolated glomeruli was much more extensive than Ia-staining of
untreated or trypsin-treated glomeruli [25, 34]. It is unknown
whether the Ia antigen is expressed on Thy-i positive or Thy-i
negative mesangial cells. However, since the monoclonal OX7
does not bind to rat macrophages [18, 35] or dendritic cells [35],
the Thy-I negative cells in the mesangium may represent
marrow-derived la-positive mononuclear cells. Further experi-
ments using isolated mesangial cells and double labeling tech-
niques are necessary to solve this issue.
As mentioned previously the distribution of Thy-i within the
hematopoietic and lymphoid systems as well as in the extralym-
phatic tissues appears to vary among species [10—171. Quantita-
tive absorption with kidney homogenates from various species
shows that mouse [1] and rat kidneys [6, 20] contain no or
minimal amounts of Thy-i, whereas relatively large amounts
are present in canine and human kidneys [10—12]. ImmunolIuo-
rescence studies of mouse kidney sections have confirmed the
absence of Thy-l [17]. In dog kidneys, Thy-i has been localized
in or near some cortical basement membranes, possibly of the
collecting ducts, and with all medullary basement membranes
[11]. Furthermore, some staining was observed between the
cortical tubules, possibly representing fibroblasts; occasionally,
the basement membrane of Bowman's capsule was also found
to be positive [11]. In this study we have demonstrated that
Thy-i can be used as a marker of glomerular mesangial cells in
the rat.
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